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bodies, a process of producing the peptide, and uses 
thereof. The peptide is useful as pharmaceutical to treat 
and prevent diseases such as autoimmune diseases 
and inflammatory diseases, where the biological activi- 
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Description 

[0001] This invention relates to a novei biologically active peptide, more partteularly, an artificially produced peptide 
Soefa^TheJoumafoflmmun^ 

acids Possesses the properties of inducing in immunocompetent ceils the product.cn ot .nterteron-Y (he^natter ab 
brevtat^ as IFN-/) a useful biologically active protein, as well as of induc.ng and enhancing the general on and 
S Sty of Wile, cells. Because oHhe properties, energetic studies are now in progress wrth the purpo.es of devel- 
2SlW8 as pharmaceuticals such as antiviral, antimicrobial, antitumor and ant,-.mmunopath.c agents. 
mm As descrlTd above, in nature, cytokines including IL-18 are produced and secreted as substances ^.ch are 

,*97 re^revated IL-18 levels in body fluids of patients wrth autoimmune diseases, suggesjn tha there may 
LVdIIZL between the occurrence of inflammatory disorders such as autoimmune diseases and IL-18 
orooucSn SSSbSyTn order to develop pharmaceuticals which are efficacious in treatment and £™ntoncf»» 
5 Sats Te X 18 Solved, it is necessary to design pharmaceutk».ly-acceptable substances which are capable 
££muT«» biological activities of IL-18 as well as to establish the mass-production thereof. 
25 raOMl ^ this Teld many investigators have been energeticalfy trying to produce or engineer <^»™f 
Ences^l 

biological activities of IL-18 in mammal including human. 

a second aim of this invention is to provide a DNA which codes the substance, 
a third aim of this invention is to provide a process of producing the subste <*»■ 
a fourth aim of this invention is to provide a use of the substance as agent for susceptive d.seases. 
a fifth aim of this invention is to provide a use of the substance as IL-18 neutralizes 
a sixth aim of this invention is to provide a method to neutralize IL-18 using the substance, 
a seventh aim of this invention is to provide a use of the substance as IL-18 .nh.brtor. 
an eighth aim of this invention is to provide a method to inhibit IL-18 using the substance. 

fOOOSI The present inventors studied anti-IL-1 8 antibodies by determining the aminoacid sequences for the variable 

of IL08, comprising a part or the whole of the amino acid sequence of variable reg.ons « ant,-IL-18 anybody. 
[00081 This invention also provides a DNA coding for the peptide. ^ inn 

m This!^ 

lor the peptide to express and collecting of the expressed peptide. inQre dient 
55 0010] This invention also provides an agent for susceptive diseases c ° m P rB, ^ h ^^^ 

0011 This invention further provides an IL-18 neutralize comprising the peptide as effective ingredient. 
00 2 This invention further provides a method of neutralizing IL-18 by allowing the peptide to act on IL-18. 
[0013] X. inven ion further provides an IL-18 inhibitor comprising the peptWe as effective ,ngred.ent. 



30 



35 



40 



45 



2 



EP 0 974 600 A2 

r0014l This invention further provides a method ol inhibiting IL-18 by allowing the peptide to act on IL-18. 

jmq 5 e invention will now be described in further detail, by way of example on*, with reference to the fol.ow.ng 

Examples and accompanying drawings in which: 

5 • FIG.1 shows the structure of the recombinant ONA -pEsePv#l25 -2H" which contains the nucleotide sequence 

codinq tor the peptide of this invention; i.^t^n 

Sshows the neutralizing action of thepresent peptide on the IL-18 biological activ.ty to mduce I FN-y production 

XJJSS^^ 9-n on a display showing the specific binding of the present peptide to 

10 HQ* shows the structure of the recombinant ONA 'pEscFvfn 25-2H.HT' which contains the nucleotide sequence 

codino for the peptide of this invention; and 

F^Sshowstheneutralizingactionof thepresent peptide on , he IL-18 biological activity to .nducelFN-y production 
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[00161 in FIGs. 1 and 4, the symbol Pt7 represents T7 promoter; RBS, ribosome-bmdmg sequence; ln.t .rata .on 
cdon scFv DNA coding for the present peptide; VH, nucleotide sequence coding for the variable region on ant, L- 
falcS heavy chain; Linker, nucleotide sequence coding for linker sequence; VL, nuc.eot.de 
he variable region on anti-.L-1 8 antibody light chain, FR, nucleotide sequence coding or MM" d * 

20 iMBantibodyfHiSe.nu^^ 

ori replication origin in Escherichia coli, Amp, ampicillin-resistant gene; and T7term, T7 terminator 
Sui In FIG 3 on lane ■-■ sample free of non-labeled IL-18 was electrophoreses and on lane " + sample wrth non- 
Ed IL 18. Left-hand figures indicate the size (kilodattons, kDa) and e.ectrophoresed pos,t.on of molecular we.ght 

25 SUS* in FIG.5, solid circles <♦) indicate the results by the present peptide; and hollow circles (O), by the anti- 

"inventofrettes to an artificially produced peptide which neutra.izes a biological activrty of IL-18 (here- 
Ee m^ b^ 

of var able regions in anti-IL-18 antibody. The wording "anti-IL-18 antibody" as referred to ,n th.s ,nvent.on means any 
^un^rwlich are produced by antibody-producing cells of mammals immunized with IL-18 and capable of 
recoqnizing IL-1 8, regardless of their class and origin and the origin of IL-18 as antigen. 

S Antibodies generally comprise two light chains and two heavy chains which form a unit by d.suffidel bonds^ 
The respective chains of anttoodies from the same origin conserve certain sequences ,n C-term.nal parts, while are 
dveS by Nominal parts consisting of about 110 amino acids. The former parts are called constant reg,ons; and 
2 ergons. Each variable region consists of particularly divergent parts and relahvely-wel. conserved 

parts^ 

tures respectively. In each variable region, there exist independent four framework structures and three CDRs whjch 
n e^ene P mutua.ly. Specific binding of antibody to antigen invokes the variable regions, P^^»^ 
The peptide of this invention comprises a part or the whole of the ammo acid sequences of variable reg.ons or six 

40 S amino'Suences of variable regions including CDRs in antHL-18 antibodies can be determined as 

fonowi usual*: RNA is first prepared in conventional manner from anti-IL-18 antibody P^*^ 
that produce monoclonal antibodies against human or mouse IL-18 are feasible as antibody producing , cells. Such 
Z^^ZpZ «i by the mefhods in Japanese Patent Kokai Nos.21 7,798/96 and 231 598/96 by the same 
45 usually other than human, pre-immunized with human or ^mouse .L- 

18 S also feasible as antibody producing cells. Human IL-18 can be prepared by the methods m Japanese Patent 
No ££&W**n» applicant; and mouse IL-18, in Japanese Patent Kokai No.27,189/96 bythe same applicant. 
^SSSnm lymphocytes are isolated and stimulated in vitro with IL-18 to use as antibody producng cells, 
The^NAfor TtiUOS Sody is cloned, for example, efther by conventional RT-PCR using as temptate RNA as 
me toned ^e o screening acDNA library, preferably a cDNA expression library constructed from RNA t m .m. - 
^oned above. Construction and screening of such cDNA expression library is detailed, ^ example.jn Methods un 
Molecular Biology' edited by S. Paul, Vol.51, pp.355-394, published by Humana press Inc., Totowa, New Jersey, USA 
n £ X se^nctng the cloned cDNA, the amino acid sequences of the variable regions including CDRs are 
dated For example -#l25-2HmAb-, a type ol anti-IL-18 monoclonal antibody, comprises the l.ght chain vanable region 
SS.'SSS stuence of SEQ S NO:1 and the heavy chain 

SEQ ID NO:2. The CDRs on the antibody light chain comprise the ammo acid sequences of SEQ ID NOs.3 5, and on 
K^e peptide oUhJnven.ion includes the artifically produced peptides which neutralize IL-18 and comprise, 
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*** -W*"** ™'°TJ££^ frtaT-idne oo L antibody lighl and heavy chains » connected 

necting, using conventional PCR, a part or tne wnoie oi ni , , . #l2 5-2HmAb", via a nucleotide 

are contained by the cDNA from the hybndoma producing the monoclone '^'^ #^5 ZHmA , • 

sequence coding tor an amino acid sequence Jic tech- 

or more nucleotides of the DNA with omereni ones o. a DNA can be thus modified as 

,e movable by rtdjng Mind "S^^T^^^Su*. Ihose coding (o, the aboueenentioned 

ones without changing .he amino acid sconces encode. Thc , 

[0028] ^f^^^^^^T^I^^^^Tt^^^ DNA, which usually 
DNA * ueually introdup.d into M hosts In »» ^ ol , reocrt nan. DW^«*J«^ 
comprises the preaen, DNA and an autonomously .epl«aWo «x c n » *^ ™ ^ present DNA can 
Ml reoombinan, W^^^^-S^S^eS^^* -*«<"»• ■«"■»• 
"JS^OUU St T^a ^ uSote a ep,e enable to comprise, lor example, pronrolors, anhanoara. 

gen. contain*!, Ihe presort DNA and .rtcnomoualy nptattt * E,"*, Li ~,«ono>n botecilitatad 
Ltasonieation.andtheresuPlngDNAtragmenlsandyect^^^ 

present DNA. To provide the present pe P t,de in lower costs, m ^J^^^Z a x or animal origin are more 

ods, and virus infection methods using — ^ products, 
trarily employed. To clone the transformant cells which produce the present pepuo produc , io n. The 

the products are cultivated in media, and the resulting cultures ar ^ usual, exa^«° ,he £ » . Jik P ken -lgaku-Bes- 
5 recombinant DNA techniques using mammahan hos ' jJ^^^S^^ Masaru Taniguchi, and 
satsu, Saibo-Kogaku Handbook (The Handbook for cell engineer ng) , edrtec by Tosmo nug| ^ 

MitsuoOshimura, published by Yodosha Co.. ^^^^^^SSS Takashi Yokota and Kenichi 
3. Idenshi-Cloning-Jikken-Ho (The Experimental Manual for Gene Cloning) , efl.tea oy 
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Sab ished by conventional methods in this field. The DNA of this invent.on introduced .nto a des.red host includes 
£?SE2Tef a transgenic animal or plant Usual procedures of ^^^^J^* 
scribed as follows: First, the present DNA is inserted into a des.red vector selected based on the speaes^ of the host 
Z mal to use ifnecessary in combination with desired other DNAs such as promoters and enhancers. The resulting 

aTrcSon electroporation. and infection of viruses with the present DNA. Feasible an.mals for the hests a^ 
tor e3e events widely used as experimental animal including mice, rats, and hamsters as well a ; mammals 
comSy us STZSte animal inching goats, sheep, swine, and bovine because they are "V^dN* 
he D^A-Lroduced cells are grafted into uterine tubes or uteri of para-pregnant female 

as the host Then the newborns delivered spontaneously or by caesarean are screened by hybr,d.zat.on or PCR to 
sellcU^ qenic animals introduced with the present DNA, leading to establishment of the desired trasngen.c animals. 
tlTSZ^^t animals are described in, for example, Mikken^gaku^ssatsu Sh^densh^aku- 
SoM-me handbook for genette engineering)', edited by Masami Muramatsu, Hiroto Okayama, and Tadash, 

ffSdESC^i^ mannef with satisfactory efficiencies, for example, by introduce .ntc , ptat proto- 
SLsts wia vedo such as plasmids of the genus Agrobactenum including "Ti plasmid" aftennserted w h the present 
DNA oX direct injection of metal micro-particles coated with the present DNA into ptant bodies or P^^ng 
a oarttele gun Whi le feasible plants for the hosts are in wide variety, it is preferred from a v.ewpo.nt of the saf eness in 
fnoes ion d L present peptide by humans to use plants for foods such as potatoes, soybeans, wheat, barley nc* 
S tomatoL lettuce attalfa apples, peaches, and melons. Then the resulting plant bodies and protoplasts are 
Seen d by h toselect ones containing the desired DNA, and in the case of the protop.asts the 

se acted one are regenerated into plant bodies, leading to establishment of the desired transgemc plants^ Genetic 
Z^lby Jane K. Settow, Vo.16, pp.93-113, published by Plenum Pub.ish.ng Corporate, New York, 

USA (1994) oives outlines of the procedures of establishing transgenic plants. 

£m The peptide of this inveln can be produced in desired amounts by the process of this ^^»^ 
he steps of allowing the DNA coding for the present peptide to express and collecting the pep tide g^ratedby the 
express on The present DNA can be allowed to express through cultivation, breeding or planting of the trans toman 
e Z r ansgenTc animals, or transgenic P ,ants, introduced w*h the present DNA. Media for ^^taS 
cells can be arbitrarily selected from conventional ones for transformants, wh.ch usually contain a bufler and supple 
minted wfthtZanic ions such as sodium ion, potassium ion, phosphoric ion, and ch.or.de ion. and accordance 
S the mTtToSe potential of the hosts, microelements, carbon sources, nitrogen sources am.no ac.ds vrtam.ns, 
Ttc and if necessary further supplemented with sera, hormones, cell growth factors, cell adhesion factors, etc. Ex^ 
amole 01 th Teas e l broth medium, T broth medium, 199 medium, DMEM medium, Ham's F12 medium, IMDM 
medium TdbTZ^, MCDB153 medium, MEM medium, RD medium, R.TC80-7 medium, RPM1 1630 medium, 
SpSaO medium WAJC404 medium, etc. The transformant cells can be inoculated to the media n a cell density of 

tovs p etorabV L to four days, in suspension or mono-layer, if necessary, the media can be changed wrth fresh 
^epara^dLg°he cultivation, to obtain the cultures containing the present peptide. The cultures thus obt^ned 
Sly c^tefnZpresent peptide in about 1,g to about 100mg per liter, which may differ dependent* on the types 

frsl'To:^ Peptide from the transgenic animafc or plants, desired tissues, 

organ ofb^idsS 

after chaming desired external stimuli on the basis of the form of the DNA introduced, for example, the types of the 
SSlc«s contained thereby. The contents of the present peptide in the products are usually about 
ina to about 100ug per one gram by Iresh weight. 

00361 The obtained curtures or products containing the present peptide can be subjected, if necessany. to cell d.s- 
2 wrth son Son celHytic enzymes, and/or surfactants, and the peptide-containing Iractions can be separated 
rom th T -is ^The ceSptants'by filtration, centrifugation, etc., and then purified to ^££££!S 
toTLe Conventional techniques to purify biologically active proteins can be arbitrarily employed to the present pur^ 

h^atograpSy, ge, filtration chromatography, absorption chromatography, isoelectric focusing ^mnpT^ 
droDhobic chromatography, reversed phase chromatography, affinity chromatography, gel electrophores.s. isoelec nc 
SuCelecSoresis, etc Fractions separated by such techniques can be tested for the desired propert.es of the 
pTesen 9 pepSeVuch as IL-18-neutralizing activrty. IL-18-binding activity, molecular weight and isoe ectnc ^port. to 
wfiZlL by collecting the fractions exhibiting the desired properties. A type o. the present pept.de wh.ch 
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M dMW For axampis. th, pres.n. p»l« T^^S^L nickel to. immooifesd on a «W» 

ehiomMooraphy ush 9 IL-18 immobiffied on a«a«t*5oluble L .„ , L ., 8 „ 
[0037] Tnap-asenipap,.*^^ 

,0 exhibt plaionopic biological actiwes as dascnbad on On " "™ no.2.724.987 

mammal is grafted with an organ such as kdney, 1,ver ^f^ induce in the body 

vessels, and cardiac valves, rejection ' eac,IOT * °" mmun0rea ^ variable in malignancy, 

T cel. activation or lymphocyte proliferation wh,ch can cause ,nfl recognized as sett 
simifcr phenomena can be also observed in the case of .rwasrcn * hete oanUgen^ wh.ch « not g 
by host, in autoimmune diseases, inherent com ^™^ in mammalian bodies 

Because the present peptide suppresses diseases caused by immunore- 

including humans', the peptide is eff.cacous ^^^^^^^^^ the diseases caused by 

Addison'adisaas., idic^hin-cmbocytopanic purport ^^*^' e "S™ seaM SmaMpy^on™- 
Bahc«d,aas.,climac..^^ 

lo ftyrtm Hodtftv. diaeaaa, HlWdecnna. "^^^'^^pSias. Th. praaan. Spnoa is 

. =a^^ 

ocdars and disnases. <he ^^^S^^SS a^Wtn d«.», nnnylnn- 

Paeonia fecf/to/a Pallas, Zizyphus yu/uba Miller, Crtrus au nrtfumL nne. ana jj B reitenbach, 

phusMute Miller, G/ycyrrh/za uratens/s Fisher, and Z»*rf»r •^^^J^J' ^ IL-18 secretion from 
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lioand Furthermore, the present peptide would be effective in the alleviation or prevention of circulation-system-relating 

Ses t example, ischemia' ischemic cardiomyopathy, cerebra. ischemia, basilar arte* 

rysm of brain base, arteriosclerosis, vascular endothelial disorders, diabetes me.Htus, occlusion of 

Superior mesenteric artery syndrome, etc., and nerve-system-re.ating diseases for ™*J*^' <^ 

spinal atrophy, amyotrophic lateral sclerosis, Alzheimer's disease, dementia, cerebrovascular demerrta, AIDS demen- 

r003T e CsThe e atent t for the susceptive diseases comprising the present peptide as an effective ingredient has a 
variety of uses, tor example, as an anti-autoimmune disease agent, anti-allergy agent, anti-inflammation agent, .mmu- 
nosuppressant, hemopoietic agent, leukocytopoietic agent, antalgic, antipyretic, hepatic-funct.on-.mprov.ng agent, etc 
While variable dependently on the forms of the agent and the types and symptoms of the susceptive diseases, the 
Resent agent is usually prepared to contain the present peptide in a concentration of 0.00001 -1 00%(w/w). preferably. 
0 0001 -20%(w/w) on a dry solid basis in the form of a liquid, suspension, paste, or solid. 

r00401 The present agent for the susceptive diseases includes those in the form of the present peptide alone and 
he form of compositions, for example, with one or more of physiologically acceptable carriers, excip.ents, diluents, 
ad uval. stabiLrs. and ■ necessary, other biologically active substances. Examples of so* to 

including serum albumins and gelatin, saccharides including glucose, sucrose, lactose, maltitol. trehalose, sorbitol. 
ma£ mannitol. and .actio,, buffers invoking succinate or phosphate, etc. Examples of the 
stances feasible in the present agent are FK506. glucocorticoid, cycbphospham.de. nitrogen mustard, tne^lmeth.- 
ophosphoramide, busulfan. pheniramine mustard, chlorambucil, azathioprine, 6-mercaptopur.ne, 6 ^ am ™£** 
guanine, 8-azaguanine, 5-fluorouracil. cytarabine, methotrexate, aminopterin, mitomycin i C daunonibmn ItydraMo- 
nde, act inomydn D, chromomycin A3, bleomycin hydrochloride, doxorubicin hydrochloride, cyclosponn Aspara- 
ginase, vincristine, vinblastine, hydroxyurea, procarbazine hydrochloride, adrenocort,cal hormone, mm 
Tor antagonists and neutralizers for cytokines other than IL-18 including antibodies against inter euk,n-1 receptor, pro- 
teins, interleukin-2 receptor proteins, interleukin-5 receptor proteins, interleukin-6 receptor proteins, '"terteutan-C i re- 
ceptor proteins and interleukin-12 receptor proteins, respectively, and antagonists for TNF-a receptors. TNF-B recep- 
tors. interleukin-1 receptors, interleukin-5 receptors and interleukin-8 receptors, respectively, etc. 
[0041] The present agent for the susceptive diseases includes pharmaceuticals in a minimal dose unit orm fo 
example those containing the present peptide in an amount corresponding to a single dose or its multiple (up to 4-tokJ) 
S (1/40 or more) dose.and can be prepared in physically united forms suitab.e for admmis ra »oB«*ta 
of the pharmaceuticals are an injection, liquid, powder, granule, syrup, tablet, capsule, external agent, etc The present 
agent can be administered effectively both through peroral and non-perora. routes to treat and prevent the suscept^e 
diseases. A dose of the agent for a patient with the susceptive diseases can be 6 etermmed from ar ler^nous .IL- 
18 level of the patient. The endogenous IL-18 level can be measured, for example, by applying the detection method 
in Japanese Patent Kokai No.231 ,598/96 by the same applicant or the diagnostic method in Japanese Patent Koka. 
No 96 730/98 by the same applicant to biological samples from the patient such as blood, bone marrow fluid, and 
arthrosis fluid. By comparing with a standard level measured similarly with normal samples, the excessive amount o 
IL-18 in the patient can be estimated. The dose for the patient can be set to contain the present peptide in an amount 
sufficient to neutralize the excessive IL-18 estimated. While a sufficient amount for the present peptide to neutralize 
L 18 might vary dependently on the form of the peptide or administration routes of the agent, the amount is usually 
1/2-fold or higher to IL-18 on a molar basis. In accordance with the dose thus determined, the present agent can be 
administered to the patient at least one shot through peroral route or non-peroral routes such as in traderma. subcu- 
taneous intramuscular, and intravenous routes with respect to the types or symptoms of the susceptive diseases the 
sites where excessive IL-1 8 was observed, etc. The present agent is usually administered, to an adult human patient 
in a dose of 1pg-1g/shot, more preferably, about I0ng-100mg/shot on the present pept.de basis with a frequency of 
1 -4shot/day or 1 -5shot/week over one day to one year. mo „„ or 1n , 

r00421 The DNA coding for the present peptide is also useful in soiled gene therapy. In conventional manner lor 
gene Inerapy, the present DNA is inserted into a vector derived from virus including retroviruses, 
adeno-associated viruses or incorporated in a liposome such as cationic polymers and membrane-fusfcle Iposomes 
and then Sected into patients with diseases caused by excessive endogenous IL-18. or the DNA ,s 
into lymphocytes collected from the patients and injected by autografting the cells. In adopflve immuno 9«ne tt«rap.es 
introducing the DNA of this invenlion into effector cells similarly as in the above manner can enhance the cytotoxicity of 
the effector cells against tumors and virus-infected cells, leading to intensify of 

vaccine gene therapy, tumor cells extracted from patients are introduced with the Present DNA «r^««tteatae 
manner tar gene therapy, proliferated in vitro to a prescribed level, and then autografted. The autografted tumo cells 
can act as vaccine in the patients, exhibiting intense and antigen-specific antitumor immunity. Thus the present DNA 
exhibits a remarkable efficacy in gene therapy lor various diseases, for example, malignant tumors, vial ^af- 
fections and autoimmune diseases, as well as in suppression of rejection reacttonand «^^« e f , ?^f 
o grafting organs and allergic diseases. General procedures for gene therapies are detailed in -J.kken-lgaku-Bessatsu, 
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Biomanual U P Series, Idenshichiryo-no-Kisogijutsu (Basic techniques for the gene therapy) , edited by Takash. Sh.ma- 
da Izumi Saito, and Keiya Ozawa, published by Yodosha Co., Ltd.. Tokyo, Japan (1 996). 

ro043l The present peptide, possessing the properties of IL-18 recognitbn, binding, neutral.zat.on, and inhibition. * 
Td is tie eS Te iSgTedienf of IL-18 neut Jizer and inhibKor of this invents as we., as in IL-18 n***-^ 
inhibition methods of this invention. These agents and methods are efficacious in the treatment of various diseases 
a^sTb Telcesshre IL-18 produced or administered. The present pepttfe is also useful in affmrty 
and label assay to purify and detect IL-18. In addition, the present peptkle is useful .n in vno and ,n v«ro screening for 

SST "he fotSfe^infh, invention with Examples. The techniques employed in Examples 1 -3 are conven- 
Sn this field, as descLd in detail in Mikken-lgaku-Bessatsu, Saibo-Kogaku "^^J*^*? 
enqineering)" edited by Toshio Kuroki, Masaru Taniguchi, and Mitsuo Oshimura, published by Yodosha Co., Ltd. 
3o Japan 1992) and Mikken-lgaku-Bessatsu, Biomanual Series 3, Idenshi-Cloning-Jikken-Ho (The Experimental 
Malai fr G ercting)-, editedby Takash, Yokota and Kenichi Aral, published by Yodosha Co., Ltd., Tokyo. Japan 
(1993). This invention should not be restricted to the Examples: 
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Example 1 

Peptide and DNA coding for the peptide 
20 Example 1-1 

Selection of antNL-18 antibody 
Example 1-1 (a) 

section of anti-IL-1B antibody-producing hvbridoma 
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[0045] ApolypeptidehavingtheaminoacidsequenceofSEQID^ 

with the process for producing po.ypeptide in Japanese Patent No.2,724,987 by the same W^***™™™" 
immunized with the polypeptide, and spleen cells were prepared from the immunized mice, in accordance wth the 
~n jZese'paten, Kokai No. 231 ,598/96 by the same app.icant. The spleen cells were subjectec I to f^ng 
reaction with Sp2/0-Ag14 cells. ATCC CRL-1581 , der^ed from mouse myeloma, in accordance with the method n 
Stie Patent Kokai No.231 .598/96 to generate hybridomas. The hybridomas were appropnateV divided into wells 
of microplates and cultivated in usual manner at 37°C for a week. 

[0M6] in accordance with the method in Japanese Patent Kokai No.231 ,598/96 by the same ^applicant, the. culture 
supernatants were examined for the reactivity with human IL-18 by enzyme ^ J]^^ 1 ^ 
duced the reactive supernatants were subjected to limit dilution, resulting in cloning several hybridomas that produce 

fS^^eSed 8 hybridomas were cultivated in respective wells of a 96-we.l mbroplate in usual manner and the 

» upematants were examined for IL-18-neutralizing activity by a test for the inhibitory effect of a sample o the IL- 8 
biological activity to induce .Reproduction trom immunocompetent cells. For the immunocompetent cells, KG-1 ceHs, 
ATCC CCL-246 derived from a bone marrow cell of a patient with human acute myelogenous leukemia, were used 
and the culture supernatants of hybridomas were diluted to use for the test samples in desired various ratrcs wtth 
RPM.1640 medium (pH7.4) supplemented with 10%(v/v) fetal calf serum. rMtM m 

<s [0048 KG-1 cells w'ere proliferated in usual manner to give desired cell numbers, and the ceHs 

RPMI1640 medium (pH7.4) supplemented with 10%(v/v) fetal calf serum to give a cell density of 2X (fcrtaW The 
ceH suspension was distributed I to the wells of 96-weN microp.a.es in a vo.ume of 0.1ml** In para e human IL-18 
was prepared in a 5ng/ml solution, and 0.05m. of the solution was mixed with 0.05m. of any one of the test samples 
or for control RPMI1640 medium (pH7.4) supplemented with I0%(v/v) fetal calf serum. The mixtures were added to 

so the we« KG-1 ce.ls, and the microbes were incubated at 37«C for 24 hours in a 5%(v/v) C0 2 incubator. From 
he we Us the cu.ture supernatants were collected and assayed on produced IFN^ by conventional ^l-nked 
mmuno solvent assay using a human IFN-ystandard, Gg23-901 -530. available from National Institute of Health USA 
™sCematants y of some hybridomas effectively and dose-dependently inhibited the IL-18 b.ologica Mo 
induce IFN-7 production observed in control. A hybridoma that exhibited the most strong ,nh,b,t,on was selected and 

ss named "#125-2H*. 
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Exam ple 1-1(b) 

Preparation ol anti-IL-18 antibody 



) 



5 



accadanee «* ll» method ,n Japanese PalOTKotti Nazru J""*™ 2H . „ a5 aselie. in 

lnm the afce. end the monoclonal anutody p »du»b ay the hytwdo™ ««^ coo^fcnal analysis 

named "#l25-2HmAbV 
Example 1-2 

Amino acid sequences for variab le rpgions of antHL-18 antibody 

[00S0] The hybridoma WM f. rained in Example "<a>^ 

p,emen.ed with 10%(vA,) fetal calf serum and coaled mj l^^^^^^^^e^ed 
density reacheddesiredlevel.thecellswere^ 

saline (hereinafter abbreviated as "PBS ^^^^£S^^ BNA preparatton reagent 
.ranslerred to fresh rmcro-reaction ^i?2?uSoSSroW K . Edmonton. Canada. The mixture was lurther 
■ULTRASPEC LS II", commercialized by towed to stand on ice for five minutes. After the 

admixed with 0.2mWube ch.oroform st,rred for « "JSd with the equal volume of 2-propanol, and 

at 260nm to estimate the RNA content. Ougrtube, and sterilized-distilled 

[0051] The obtained total RNA was placed in ^^^^^^ - 7 °° C for ,ive minU,6S 
water was added to give a final volume of 10.1u) each. Afte ■«* ubes respective tubes, the reaction 

and then cooled on ice, reverse transferase react.cn ™»^£!£S!^%W buffer (pH8.3), 50mM 
volume was set at 20ul, and the reaction mature was 0 .875unlt/HI RNase inhibitor, 

o, pgr: one, called "PGR A', for amplKying a cDNA ^fragment cod ^^^^ were designed by referencing 
and the other, called 'PGR B", the antibody heavy ch^ in usual manner. SEQ I D NO: 

the primers in S. Tarran Jones, "Bio/Technology . Vol.9, pp 88 89 ( 9 91 > ana P p )of pcR B SEQ ID 

23 shows the sequence of the oligonucleotide as sense pnme or PCR A and SECHD ^ ^ ^ 
NO :24shows the sequence of the oOgonucI^ 

lor PCRs A and B, the reaction mixture was set to g.ve a volume of 10Qul ^ to "JJJ" ™ _ um , bo \, |ne 4 serum 

20m M Tris-HC, buffer ( P H8.8), 2mM MgCfc ° 01 ^^ OMp*™- 
albumin,0,25mMd^ 

Lbiectedto ligation reaction with J-^JJJJg ^^^^^^i"*. inaccorfance 
(+) CLONING KIT", commercialized by STRATAGENE CL ™^^ competent cells of Escherichia coffstrain 
Uh the accompanying instructions. ^•^^^^'Sl^SH JoUa. Ca.ifornia, USA, were 
"XL1-BLUE MRF" KAN", commercialized by ^^ATAGENE CLONIN^ ox Escherichia co//cells were inoculated 
transformed in accordance with the accompanying '"s^.^ under standing condi- 

10 L - ag ar plate medium containing 30,g/m. <*' 0 ;^ and cultivated at 

lions. The formed colonies were inoculated to L-broth ^ n "f te ™ collected , and Irom the cells recom- 
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TO 



The recombinant DNAderived from PCR A contained the nucleotide sequence of SEQ ID NO.27, ^tow***^ 
DNa3pcR B SEQ ID NO:28. These nucleotide sequences coded for the am.no acd sequences ahgned therewrtK 
KSfl VWabto regbns on the light and heavy chains of antibodies commonly have a structure that cons.sts o tour 
vSsotframe^SturesandL 

wTc~e^ in the tramework structures but are diversified by the CDR sequences. By tak.ng 

USSl ofthTtoatures, the aboveoetermined amino acid sequences were compared with reported sequences of 
2£^SZ*1 antibodies to try to elucidate the monoclonal antibody ■#1 2 5-2HmAb- on am.o acb se- 
quences ofthe variable regions on both chains and the CDRs therein. As a resuft. the ^^^^ 
eluded to have a sequence of the amino acids 21 -1 28 of the amino acd sequence al.gned wrth SEQ ID NOW to. ^e 
h, chain variab.e region, also shown by SEQ ID NO:1, and a sequence of the amjno acds 20-1 3 of the am no aod 
seouence aligned with SEQ ID NO:28 lor the heavy chain variable reg.on, also shown by SEQ ID NO.2. The three 
Zs o ttte CDRs on the monoclonal antibody light chain were conc.uded to contain the arr »"° 
SEQ ID NOs:3-5; and the three CDRs on the heavy chain, SEQ ID NOs:6-8. SEQ ID g"^ 1 ^? 
sequences from the hybridoma "#1 25-2H" coding for these ammo acd sequences of SEQ ID NOs.1 -8, respecfvely. 
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Example 1 -3 

Peptide and DNA coding for the peptide 
20 Example 1-3(a) 

Preparation of DNA, recombinant Q NA, and transformant 

[0055] A DNA coding for an scFv peptide comprising a part or the whole of the amino 

NOs 1 and 2 which are of the variable regions on light and heavy chains of the monoclonal an .body #125-2H^was 
pre ared by combining conventional genetic engineering methods as follows: Total RNA was £t 
hvbridoma "#125-2H» and subjected to reverse-transferase reaction in two m.cro-reaction tubes .n accordance with 
J— 1 -2. The two tubes of the reaction product were then used as 

nf PCR- one called "PCR C" for amplifying a DNA fragment conta.n.ng the nucleot.de sequence of SEQ ID NO.1 2, 
andS'Z ca M "PCR D" for amp.if ing a DNA fragment containing a part of SEQ ID NO:1 1 . Ol 9C-uc.eot.des as 
pier for these lines of PCR were designed on the basis of the sequence >»*^ *? J^g* 
in usual manner. SEQ ID NO:29 shows the sequence of the oligonucleot.de as sense pr.mer lor PCR C, and SEQ id 
NO 31 for PCR D SEQ ID NO:30 shows the sequence of the oligonucleotide as ant.sense primer for PCR C, and 
SEC D NO S for PCR D. The compositions of reaction mixtures both for PCRs C and D were set to ^espon^ 0 
3 s the case of PCR A in Example 1 -3. The temperatures were controlled under 3 cycles of .ncuba ,ons at 94'C for one 
minute f at 35'C for one minu'te, and at 72'C for one minute in this order, fo.lowed by 32 cycles of ,ncubat.ons at 94 C 
for one minute at 60°C for 45 seconds, and at 72°C for one minute in this order, and then at 4 C 
0056? Correspondingfy to Example 1 -2, collection of amplified DNA from the PCR products, l.gat.on reaction of the 
Tec ed DNr^sm d vectof "pCR-SCRIPT CAM SK( +) ", transformation of Escherichia co,/ wrth the gat,on 
40 Suets culttaTon of the transformants, and collection of recombinant DNAs from the culture were earned out. An£ 
; s r b rdideoxTlthod confirmed that the recombinant DNA from PCR C contains the nucleot.de sequence of SEQ 
ID NO:12; and the recombinant DNA from PCR D. a part of SEQ ID NO:11. 

0057] Restriction enzyme digestion was applied to the recombinant DNA from PCR C We I and femHl £ 
ecombinant DNA from PCR D with BamHI, and p.asmid vector "pET-3a", commerca.ized by TOYOBO Co Osaka 

« Japan, with HM and BamHI. Appropriate amounts of the digests were placed ,n a 

was subjected to ligation reaction using "LIGATION KIT VERSION 2", commerc.al.zed by TAKARA SHUZO Co., Ltd., 
"h su S apan in accordance with the accompanying instructions. Competent cells of f*"*"^ 
•JM 09" commercialized by TAKARA SHUZO Co., Ltd., Ohtsu, Shiga. Japan, were transformed in usual manner wrth 
t e gation product, the transformants were cultivated, and a recombinant DNA was collected from the 

so ys!s by dideoxy method confirmed that the recombinant DNA contains the nucleotide sequence of _SEQ ID £M8 
codingfor the amino ack, sequence of SEQ ID NO:9. Thus-obtained recombinant DN ^ ^ (< J^^Sh 
The amino acid sequence of SEQ ID NO:9 consists of the am.no acd sequence of SEQ ID NO.2 for the heavy cnain 
Lib" eg on in th\ monoclonal antib^ 

of SEQIDNOIforthe light chainvariableregton in the antibody, which arepos,t,oned^ 
55 As shown in FIG 1, the recombinant DNA " P EscFv#125-2H» orderly conta.ns an .n.t.at.on codon the am.no acd se 
quenceTf SEQ ID NO: 1 9, and a termination codon downstream of T7 promoter and ribosome taring 
^recombinant DNA, competent ce„s of Escherichia constrain "BL21 (DE3)pL y sS" . c«nmerc.a..zed by TOYOBO Co., 
Osaka. Japan, were transformed. The resulting transformant was named EscFv#125-2H . 
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Example 1 -3(b) 

Production of peptide by transformant 
[0058] Thetransformant-EscFv#l2^ 

2- at 3rc under shaking conditions overnight, and Iml of the pre-culture was .noculated into 100ml I ol IT-brotn 
Tedium containing Su^m. ampici.lin and 30pg/m. ch.oramphenicol prepared in a ™^™^J<l<Z 
wis subjected to cultivation at 37°C under shaking conditions while the culture was be,ng monrtored tor the 
S a icm-width cell. When the absorbance reached a va.ue of about 0 5, -sopropy^ 
^SUS^SSSi (hereinafter abbreviated as "IPTG") was added to the culture to g,ve a final concentrator, of 
0.4mM, and cultivation was continued for further live hours. 

100591 The resulting culture was centrifuged to collect cells, and the cells were frozen at-80 C. The cells were after 
S 0 suspended in 0 01M Tris buffer ( P H8.0) containing 0.5M urea and 0.1M NaH 2 P0 4 (hereinafter called 0.5M 
SSZSSSSJruS- by sonicationfollowed by shaking for one hour. From the cell disruptan ts « to* «n- 
TneS were collected by centrifugation to obtain the inclusion body Iraction. The inclusion body fractton was sus- 
^nded r 0 5M !rea soSion sonicated, and washed wrth 0.5M urea solution to obtain the washed .nc lusrcn body 
Son Jhe wished inclusbn body fractton was so.ubilized with 0.01 M Tris buffer (pH8.0) containing 6£M urea and 
oTm Na HPO The solubilized product was clarified by centrifugation from insoluble components and resolved on 

, ™ ^ „1^SrdEX 75HR10/30" commercialized by AMERSHAM PHARMACIA BIOTECH KK, Tokyo. 
Ct^and^^^^ 

Svsfe aoa ins^PBS containing 8.0M urea to denature the proteinaceous components and reducfton of urea , con- 
eSion S dS solution to renature the denatured ^2STc.!5KS; 
^cniuori ™ oel filtration similarly as above, and a fraction corresponding to molecular weights of about ti> jukub was 

o,^ 

dXTsulfate-pofyacrylamide gel electrophoresis (hereinafter abbreviated as 'SDS^A^ 

ed fraction contained a peptide wtth a molecular weight of about 29kDa in a punty of about 95% or h.gher. 

Example 1-3fc) 

Mp.itralization of IL-1B biological acti vity by peptide 

[0060] The peptide-containing fraction was diluted 1/1200. 1/7200, and ^^^^^Z- 
ptemented with 10%(v/v) fetal calf serum, and the dilutions were examined for by the test ,n Example 1 -1(a) I L-18-neu 

3S IS 9 T^^Z^SLo^ fraction o, Example 1-3(b) dose^ependentry inhibited the IL-18 
KaL^cWo indu« IFN^Sroduction from KG-1 cells observed in control. The molecular weight of the peptde 
bv VdS-PAGE well corresponded to the calculated molecular weight of the amino ac.d sequence of SEQ 
StST£SS?^ISS of Examples 1 -1 to 1 -3 indicate that the peptkfe o, Example T -3(b) . a type «*» 
peTtS ol S invention, having the amino acid sequence of SEQ ID NO:9. an artificially £^ 

1 Z) is a ipe ol the oS? 5 "this invention, coding for the present peptide, and the DNA facilitates the product™ of 
the peptide by the process using the DNA, as shown in Example 1-3(b). 

* 

45 Example 1-3(d) 

Specific binding of peptide to IL-18 

f 00621 Human IL-18 prepared similarly as in Example M(a) was labelled wrth '*! in usual manner and dhrt«d wtth 
so S LS o.1°/o(w/v) bovine serum albumin (hereinafter called "BSA/PBS") into an i eTuI 
Tl 18 Son The solution was placed in a volume of 0.5ul/tube in two micro-reaction tubes, and to each tube 6£d 
1 the « ^ Jrated frac ion of Example 1 -3(b) corresponding to about 25-30kDa, containing the present peptide. To one 

products were subjected along with molecular weight markers to conventional SDS-PAGE using DTT reouc.ng 



12 



EP 0 974 600 A2 



20 



25 



agent, and the gel was subjected to autoradiography ,n ««^2^lS2.S5 a remarkable band at a mo- 
[0063] As shown in F.G.3, on lane the system ^^^^^.^ZlmX molecular weight 
tecular weight of about 44kDa. This indites that he pep. de o of aboul l8kDa in a molar 

specific receptor on cells. 
70 Example 2 

Peptide and DNA cod ing for the peptide 

Example 2-1 

75 preparation of DMA, recombina nt nMA, and transformant 

, a r * orn n a i»pri -PCR E- was carried out under the same conditions as PGR D in Example 1 -3(a) except 

of PCR was carried out under the same conditions as PCF C in Example , 1 -3M ^ ^ 

[0065] Correspond^ 

lected DMAs with plasm.d vector -pCR-SCR P \ c ™ S^™*^^ the cultures were carried out. Analysis 
ucts, cultivation of the transformants, and coll * ct ™ sequence of SEQ ID 

by dideoxy method confirmed that the recomb.nant DNA from PCR C contains me nuc JLufcta, enzyme 

NO:12;an y dtherecombinantDNAfromPCRE A a^ 

digestion was applied to the recombinant DNA from ^J^^^J^M, Appropriate amounts of these 
win BamHI, and plasm*) vector -pET-Sa" employed in Examp le ^ J^JJj ?£ WION KIT VERSION 2", 

10 and named u pEscFv#125-2H.HT rne amino acias m an tibodv B #125-2HmAb°, a linker composed of 

of T7 promoter and ribosome binding sequence. Competent 5*f^^!^^ to aM* 
40 ployed in Example 1 -3(a), were transformed in usua. manner wrth the ^ombinant DNA P EscFv#125 
a transformant. Thus-obtained transformant was named EscFv#125-2H.HT 

Example 2-2 
45 Production of peptide by transformant 

, . C o.cw*i oh HT" obtained in Example 2-1 , was cultivated correspondingly to Example 

6M guanidine hydrochloride (hereinafter f^^T^'^J^^ Z affinity chromatography 
,o solubilize the inclusion bod.es. ^^^^^S^Si through the column 6M guanidine- 
gel ^^^^^^^^^ and 6M urea were run in this order to 

HCI solut.on and 25mM Tris - HC ' bu "^ n ( P^ ™ J b 9 uffer (pH7 0) containing 25 0mM imidazol and 6M urea was 
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„« m nnnpnK After the dialysis was repeated thrice, dialysis was further conducted 

activity to induce IFN-y production from KG-1 cells. The molecular weight a me p p ^ 
SDS-PAGE well coincided with the calculated molecule, -^^^^^^^^m^ 
29kDa. These results indfcate that the peptide ,. a type '^^^f^^^„^ MMm ^ 

acd sequences of SEQ ID NOs.1 ana A o ine va a . equivalent efficiency to the monoclonal 

two Sen-binding sKes per module the ^ d *^^^2^ antibody, 
indicate that the peptide of thj^-jj ~« ^ L ^T«^^U »*■ h artificial producing of ,L- 
and that the ammo acd sequences of SEQ IC iNOs . anc i * are P y y ^ QNA d 

18-neutralizing peptides. These results ^^^^il^J^^ 'he peptide by the process 
this invention, coding for the present peptide, and the DNA fac.hta tee the pro h ^ 

using the DNA. In addition, when examined similarly as .n Example 1 -3(d) for binding to 
invention specifically bound to IL-18. 



Example 3 
Peptide and DNA coding for the peptide 



raining the nucleMida sequence coding lor the oonstan regon on numan .mn 8 " , Xer M!2t pp. 
kcJd urn heman genon* library in acconjance «h *. P ""^" * J£ „ su baBn «y conSl 

followed by the human light chain constant region DNA ^'° S ™™ e ^™. ,£ cc 3714 9), a replication origin 
and SMermini. A DNA for an expression vector ^.ch contains, l.ke as , ^ re P cognition srtes 

Sample 12, another DNA re prepared to ha». a eeoe.no, ^" D ^ » 1 a»ov e . 

hereinafter callad -modee h.arry chain earrabla repron OU tJJ«r» haPCR J^, ton 0NA 

mandonad Wap extension- ie condocled .0 "^"SJ^S*, poalionad I at lit. 5'- 
Wow* b» the heman haav, chain constant w . „»«p^ «*ln 
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is;rr;rrn^^ 

Uoducad b» »° ^ rjSS^TlT521! vec.0,, and M 

introduction product is screened on the basis ot the se eciion seq I Example 1-1(a) tor IL-18-neu- 

cells are independently cultivated. The culture supema tan s are ^^^^ n ^L^Mo a single cell 
tralizingactivn, Cells which produce ^ = 

toobtainatransformant which produces the peptide of this Inv °™^™^ f antibocty p Uri f icat ion 
is cultivated in larger scale, and the cu.ture * u P^ n ^ similarly 

:rr,rrn^^ 

ft. amino acid , w enoe »in 9 ~~.n»onal computaKonal P«>9™ p «" ' £S p.ed.tabla Then 

the susceptive diseases. 
Example 4 
Liquid Agent 

crystals "TREHAOSE®", commercialized by HAYASHIBARA Co., Lta, uKaydmc*, od H a 

and prevent the susceptive diseases including autoimmune diseases. 
Example 5 
Dried injection 

SST5nS££ excellent in stability and usetu, as a dried injection to treat and prevent the susceptive 
diseases including autoimmune diseases. 

Example 6 
Ointment 

»„dpowdp,.d M h»icaec,yatals™AOSE^ 

, :r^^r e r7r^-rr^p- . '-u , - . an- 

susceptive diseases including autoimmune diseases. 
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Example 7 
Tablets 



m. Japan. was m «ed to homoganail, with sahar d Whds. Wjj" "„„ „, , esu ,, in9 

, and 2 and cali aaiWing agant -LUMIN" [» ^^X^^S^^'^^ ■>» HM " 

to the susceptive diseases including autoimmune diseases. 
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Ex periment 
Anita Toxicity Test 



I0 08 0] Ea^a 9 entina™wn h Exa T p,es™^ 

in pharmaceuticals directed to the uses » 
[0081] Asexplainedabove,th,s.nve™^ 

a biological activity of IL-1 8. The present pep .de ,s m ™™™^ u ™~£2e immunoreactions because the 
organs and the treatment and prevention of ^^^^^^^^ inhibHion method, 
peptide suppresses and regulates immunoreactions of ^^"^'"J^p,,^ are etfe ctively used to treat 
neutra.izer, and neutralization method of this ^J"^^ ^^Jcta. reaction and exces- 
various diseases directly or indirectly .nvolv.ng IL-18 ^«^^^ a ~™ JJJ „ easi , y produC ed in 

Sns all s«h moditidion, as lall within tha lata spihla and saop, al lha .nvanhon. 
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Annex to the description 
[0084] 

SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 
<120> PEPTIDE 
<130> 

<150> JP 177,580/98 
75 <151> 1996-6-24 

<150> JP 289,044/93 
<151> 1998-10-12 

<150> JP 365,023/98 
20 <151> 1998-12-22 . 

<160> 33 

<210> 1 
<211> 108 
25 <212> PRT 

<213> Mus musculus 

iTnl Gin Met Thr Gin Ser Pro Ser Sec Leu Ser Ala Ser Leu Gly 

oL Arg val Ser Leu Thr Cys- Arg Ala Ser Gin Asp He Gly Ser Lys 

20 2 - 
Leu Tyr Trp Leu Gin Gin Glu Pro Asp Gly Thr Phe Lys Arg Leu He 
35 4U 

c or GLv Val Pro Lys Arg Phe Ser Gly 
Tyr Ala Thr Ser Ser Leu Asp Ser Gly vai rr Y q 

50 55 
Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr lie Ser Ser Leu Glu Ser 

l Asp Phe Val Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Ser Pro Tyr 
8 5 



30 
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55 



Thr Phe Gly Gly Gly Thr Lys Leu Ala lie Lys Arg 
100 10i 



<210> 2 
<211> 113 
<212> PRT 

<213> Mus musculus 



<400> 2 ri» c*r rw Pro Glu Leu Val Lys Pro Gly Ala 

Glu He Gin Leu Gin Gin Ser Gly Pro biu ifi 

1 5 

t ,c m* qpr Glv Tyr Ser Phe Thr Asp Tyr 

Ser Val Lys Val Ser Cys Lys Ala Ser biy iy 
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Phe lie Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
35 40 

Gly Asp He Asp Pro Tyr Asn Gly Asp Thr Ser Tyr Asn Gin Lys Phe 
50 " =0 

Arg Asp Lys Ala Thr Leu Thr Val Asp Gin Ser Ser Thr Thr Ala Phe 
6 5 70 75 BU 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 

Ala Arg Gly Leu Arg Phe Trp Gly Gin Gly Thr Leu Val Thr Val Ser 
100 105 

Ala 



<210> 3 
<211> 11 
<212> PRT 

<213> Mus musculus 

lr°q°lll Ser Gin Asp He Gly Ser Lys Leu Tyr 
1 5 10 

<210> 4 
<211> 1 
<212> PRT 

<213> Mus musculus 
<400> 4 

Ala Thr Ser Ser Leu Asp Ser 
1 5 

<210> 5 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 5 

Leu Gin Tyr Ala Ser Ser Pro Tyr Thr 
1 5 

<210> 6 

<211> 10 

<212> PRT 

<213> Mus musculus 



<400> 6 « m 

Gly Tyr Ser Phe Thr Asp Tyr Phe lie Tyr 



<210> 7 
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<211> 11 
<212> PRT 

<213> Mus musculus 

Asp°ne Asp Pro Tyr Asn Gly Asp Thr Ser Tyr Asn Gin Lys Phe Arg 
1 5 10 iD 

Asp 



<210> 8 
<211> 4 
<212> PRT 

<213> Mus musculus 
<400> 8 

Gly Leu Arg Phe 
1 

<210> 9 
<211> 237 
<212> PRT 

<213> Artificial Sequence 

"HZ Artificially produced peptide in the form of a single chain 
variable region fragment (scFv) which neutralizes 11-18 

GluVe Gin Leu Gin Gin Ser Gly Pro Glu Leu V.l Lys Pro Gly Ma 
1 5 10 

Ser Val Lys V.l Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 
20 25 



Phe lie Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Tr P He 

35 40 
Gly Asp lie Asp Pro Tyr Asn Gly Asp Thr Ser Tyr Asn Gin Lys Phe 

50 55 
Arg Asp Lys Ala Thr Leu Thr Val Asp Gin Ser Ser Thr Thr Ala Phe 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 

Ala Arg Gly Leu Arg Phe Trp Gly Gin Gly Thr Leu Val Thr Val Ser 

100 105 
Ala Gly Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 

Gly Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 
130 135 
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Leu Gly GLu Arg Vai Ser Leu Thr Cys Arg Ala Ser Gin Asp lie Gly 
145 ' 150 155 l*« 

Ser Lys Leu Tyr Trp Leu Gin Gin Glu Pro Asp Gly Thr Phe Lys Arg 
165 170 1 

Leu lie Tyr Ala Thr Ser Ser Leu Asp Ser Gly Val Pro Lys Arg Phe 
180 185 ljU 

Ser Gly Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr lie Ser Ser Leu 
195 200 20b 

Giu Ser Glu Asp Phe Val Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Ser 



210 



215 220 



Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Ala lie Lys 
225 230 235 

<210> 10 
<211> 243 
<212> PRT 

<213> Artificial Sequence 

^223> Artificially produced peptide in the form of jingle chain 
variable region fragment (scFv) which neutralizes IL 18 

G 4 lu°ile°Gln Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1 5 10 1 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 
20 25 30 



Phe He Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 
Gly Asp lie Asp Pro Tyr Asn Gly Asp Thr Ser Tyr Asn Gin Lys Phe 

50 55 
Arg Asp Lys Ala Thr Leu Thr Val Asp Gin Ser Ser Thr Thr Ala Phe 

1 Pi 'J 



Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 

Ala Arg Gly Leu Arg Phe Trp Gly Gin Gly Thr Leu Val Thr Val Ser 
100 105 



Ala Gly Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 
115 120 

Gly Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 
130 135 140 

Leu Gly Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Asp lie Gly 



145 



150 
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10 



15 



25 



30 



35 



40 



45 



SO 



55 



Ser 



Lys Leu Tyr Trp Leu Gin Gin Glu Pro Asp Gly Thr Phe Lys Arg 



165 



Leu lie Tyr Ala Thr Ser Ser Leu Asp Ser Gly Val Pro Lys Arg Phe 
180 185 



Ser Gly Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr lie Ser Ser Leu 

195 200 
Glu Ser Glu Asp Phe Val Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Ser 

210 215 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Ala lie Lys His His His 



225 



His His His 



230 



<2L0> 11 
20 <211> 324 

<212> DNA 

<213> Mus musculus 



if s a k s a s s = = £ s s a = ss 48 
s s «s s s s ss « = ffi a - s 1 ffi 51 

20 2b 

a s s £ s s s i s - s K i s a " : 
s k s s s - s = « a s i 3 s s 85 

50 55 

S 5 SS ffi S 5 S £ = = S = = S H i 2 " 



96 



144 



192 



65 



E S 52 « S 5 - S S S - S ffi S S S 

85 90 

acg ttc gga ggg 999 acc aag ctg gca ata aaa egg 
Thr Phe Gly Gly Gly Thr Lys Leu Ala He Lys Arg 
100 105 

<210> 12 
<211> 339 
<212> DNA 

<213> Mus musculus 



288 



324 
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is 



25 



gag ate cag ctg cag cag tct gga cct gag ctg gtg aag cct ggg get 
Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1 5 10 15 

tea gtg aac gtc tec tgt aag get tct ggt tac tea ttc act gac tac 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 
20 25 



48 



96 



10 ttc att tac egg gtg aag cag age cat gga aag age ctt gag tgg att 144 



Pne lie Tyr Trp Va! Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 

40 45 



35 



*t-r « a r ra^ aat aqt gat act agt tac aac cag aag ttc 
S'y fsp IS Kp £ £ £ S» »SP Thr sL tyr Asn Gin Lys Phe 
50 55 

XT, £ £ £ £ £ £ SI £ £ £ E £ £ £ £ 

so 65 J 70 75 



atg cat etc aac age ctg aca tct gag gac tct gca gtc tat ttc tgt 
Me? His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 « 

■ s 5 35 £ £ £ 5 S = 85 S « « £ £ £ 



192 



240 



288 



100 105 HO 

339 



30 gca 
Ala 



<210> 13 
35 <211> 33 

<212> DNA 

<213> Mus musculus 

<400> 13 33 
egg gca agt cag gac att ggt agt aaa tta tac 
40 Arg Ala Ser Gin Asp He Gly Ser Lys Leu Tyr 

1 5 10 

<210> 14 
<211> 21 
45 <212> DNA 

<213> Mus musculus 

<400> 14 21 
gec aca tec agt tta gat tct 
so Ala Thr Ser Ser Leu Asp Ser 

1 5 

<210> 15 

<211> 27 

S5 <212> DNA 

<213> Mus musculus 
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<400> 15 27 
eta caa tat get agt tct ccg tac acg 
Leu Gin Tyr Ala Ser Ser Pro Tyr Thr 
1 * 5 



<210> 16 

<211> 30 

<212> DNA 

<213> Mus musculus 



<400> 16 

ggt tac tea ttc act 
Gly Tyr Ser Phe Thr 
1 ' 5 



gac tac ttc att tac 
Asd Tyr Phe lie Tyr 
10 



<210> 17 

<211> 51 

<212> DNA 

<213> Mus musculus 



<4Q0> 11 rr^t act aat tac aac cag aag ttc agg 48 

K III K S & - S5 K S SS T,, - «. ». »r, 



1 

51 



gac 
Asp 



<210> 18 

<211> 12 

<212> DNA 

<213> Mus musculus 

<400> 18 12 
ggc eta egg ttc 
Gly Leu Arg Phe 

1 

<210> 19 
<211> "711 
<212> DNA 

<213> Artificial Sequence 



< <22°3 > > Artificial DNA to code for the amino acid sequence of SEQ 
ID NO:9 

<400> 19 . _ _„ rrn ate aaa cct ggg get 48 



<400> 19 ,.,« trr aaa cct gag ctg gtg aag cct ggg get 

SS "e til S SS HI Si SS £ Si! u! VI ,y* - «1T - 

1 5 10 

«. ,cg ... ,tc tec «c ... jet tct „t »e t« ttc act jje tac 96 
Ser Val Lys Val Ser Cys Lys Ala Ser biy iy ^ 

20 25 
ttc att tac tgg gtg aag cag age cat gga aag age ctt gag tgg att 1.4 
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Phe lie Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 



35 



40 45 

192 



„„ a n*t *rr na t cct tat aat ggt gat act agt tac aac cag aag ttc 
lly III Til III Pro Tyr Asn Sy Lp Thr Ser Tyr Asn Gin Ly S Phe 
50 55 

III 1% "! in ?" 2S S Si K SK ss £ - s ss £ 240 

65 70 
atg cat etc aac age ctg aca tct gag gac tot gca gtc tat ttc tgt 288 
Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 

s s a; s: a s is n; | a? - - « i « E 336 

100 105 

K !5 85 S S 85 85 i 85 85 8S 8? S 85 85 85 394 

i?; s ri iie s; k ;s sr. ss s s ss s ss ss if, 



432 



130 



135 I 40 

480 



a ss i" a si ss a s £ a k a a s is § 

145 ' 15° 155 

S S - i" S S = SS K S S 85 £ S £ 5 

165 170 

2 S £ S S S ffi S S S S « S K B SS 

180 185 

k m s; s ss ss ss ss ss ss - - I - s 

SS if, s: KJ IS Si SS SS iS - S j SS £ SS SS 

210 215 22 

ccg tac acg ttc gga ggg ggg acc aag ctg gca ata aaa 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Ala He Lys 
225 230 "5 

<210> 20 
<211> 729 
<212> DNA 

<213> Artificial Sequence 
<220> 



672 



711 
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<223> Artificial DNA to code for the amino acid sequence of 5EQ 
ID NO: 10 



as a a s a e ss s a a a ss s aj s 

1 5 10 

£ K! S ?S SS Si "I IS S IS S S E i E S 

20 25 

£ ?s s s sa E ss ss £ s; "i s £ is s - 

35 40 

a; £ - c s - i ® s s ffi i = s - - 

K K W K S 2 S !S 5 2 2j S - = = i 

65 ^ 

s s = = s 2 £ = = i « s s - i * 

85 

K S E S 5 S 3 K = « fi S S S S E 

100 10b 

s m ss S ss a; a; s ss ffi a, a; | a; a, a; 

115 120 

g9 a to, ,ac ate eg «. «c caa jet cca tec tec tea tct jee «« 
Gly Ser Asp He Gin Met Tnr bin set riu 
130 135 

2 If, K 5 « S = £ - 5 K = 3 - ffi HI 

145 150 1" 

agt aaa tta tac tgg ctt caa cag cca gat gga act ttt ... cgc 

Ser Lys Leu Tyr Trp Leu Gin Gin Glu Pro Asp v,±y 
165 1/u 

a ni- nar tct qqt qtc ccc aag agg ttc 
S Ml £ S t" S S - sat 01, ?.l Pto lys «, Ph. 

180 185 

£ SS 2S S E S5 s" K E E SS E Sj E SS E 

gag tct gaa gat ttt gta gac tat tac tgt eta caa tat get agt tct 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 
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Glu Ser Glu Asp Phe Val Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Ser 
210 215 220 

»ta aaa cat cac cat 720 



ccg tac acg ttc gga ggg ggg acc aag ctg gca ata aaa c« cac 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Ala He Lys His His His 
225 230 



ro Tyr Thr Phe Gly oiy v>xy — 245 

729 



cac cat cac 
His His His 



<210> 21 
<2U> 157 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> UNSURE 



< 2 223> "xaa" means an amino acid of isoleucine or threonine. 

Whitty Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 

A5P Gin Val Leu Phe lie Asp Gin Gly Asn Arc, Pro Leu Phe Glu Asp 

20 " 
Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 

35 40 
He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr lie 

50 55 
Ser val Lys Cys Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys II. 

65 70 
lie Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

85 90 
Ser Asp He He Phe Phe Gin Ar, Ser Val Pro Gly His Asp Asn Lys 

100 10b 
Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 
130 135 

Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
•■a* 150 iD:> 



l45 

<210> 22 
<211> 157 
<212> PRT 

<213> Mus Musculus 
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<220> 

<221> UNSURE 
<222> (70) 

<223> "Xaa" means an amino acid of methionine cr threonine. 

Asn°Phe 2 Gly Arg Leu His Cys Thr Thr Ala val He Arg Asn lie Asn 
1 5 10 15 

Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 
20 25 30 

Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu lie lie 
35 40 

Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 
50 55 60 

val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys lie lie 
65 ™ 75 

Ser Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp He Gin Ser 
85 90 ^ 

Asp Leu He Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 

100 i° 5 110 

Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

115 I 20 125 

Asp Asp Ala Phe Lys Leu lie Leu Lys Lys Lys Asp Glu Asn Gly Asp 
130 135 

Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 
145 150 155 

<210> 23 
<211> 43 
<212> DNA 

<213> Artificial Sequence 



<223> Designed oligonucleotide as sense primer to amplify a cDNA 
Ln coding for an antibody light chain variable region 



<400> 23 _ 
actagtcgac atgaggrccc ctgctcagwt tyttggmwtc ttg 

<210> 24 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<223> Designed oligonucleotide as antisense primer " amplif y a 
fragment coding for an antibody light chain variable region 
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<400> 24 27 
ggatcccggg tggatggtgg gaagatg 



<210> 25 
<211> 36 
<212> DNA 

<213> Artificial Sequence 



<223> Designed oligonucleotide as sense primer to amplify a cDNA 
fragment coding for an antibody heavy chain variable region 

<400> 25 ^ 36 

actagtcgac atggratgga gckggrtctt tmtctt 



<210> 26 
<2il> 28 
<212> DNA 

<213> Artificial Sequence 



<22?> Designed oligonucleotide as antisense primer to amplify a cDNA 
fragment coSIng for an antibody heavy chain variable region 

<400> 26 28 
ggatcccggg ccagtggata gacagatg 

<210> 27 

<211> 407 

<212> DNA 

<213> Mus musculus 



<220> 

<221> CDS 

<222> (1) . . • (407) 

<220> 

<221> sig peptide 
<222> (!)•-• < 6 °) 



SSE S S S S 52 85 SS S K S S S£ S 48 

it! c s £ s s a s i s s = - i 2 s 

20 " 

K SS 2 ST, C 5 « S £ S - S S ffi K K 

n: s; £ t" - - s ss is ss sr. s k sj s s 



96 



144 



192 



55 ^O 
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£ 5 a £ £ K £ S E £ S £ - « £ £ 

65 ' 70 75 



a £ £ a; s s £ s; £ s s £ £ £ is £ 

85 90 

ss £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ 

LOO 105 11 

ffi £ S £ S £ £ £ S! £ £ S S £ £ £ 



240 



288 



336 



384 



407 



get gat get gca cca act gta tc 
Ala Asp Ala Ala Pro Thr Val 
130 135 

<210> 28 

<211> 412 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . . (412) 

<220> 

<221> sig peptide 
<222> (1) . . - (60) 

<400> 28 . _ ^ rr* aaa cct aca got 48 



gV g K s* s £ £ £ £ £ £ £ S S £ 
£ £ £ £ £ £ £ £ S £ £ £ £ £ 3 £ 

20 25 

E £ £ £ £ £ £ £ 35 £ K £ S - - - 

35 40 
- am- tac taa gtg aag cag age cat gga aag age ctt 

£ £ £ £ £ £ £ £ £ sln s " «r 0 Gly Lys s " 



K £ £ £ £ £ £ £ £ £ £ £ £ £ - i 

65 70 

ca, *a g tec agg ,.c «, jec «. «J •« ? « £ «J £ £ £ 
Gin Lys Phe Arg Asp Lys Ala Thr i,eu inr ay g ^ 
85 9U 



96 



144 



192 



240 



288 
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aca gcc ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 

Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

100 105 HO 

tat ttc tqt cca aga ggc eta egg ttc tgg ggc caa ggg act ctg gtc 

Tyr Phe Cys Ma Arg Sly Leu Arg Phe Trp Gly Gin Gly Thr Leu Val 
- * - 120 125 



384 



115 



412 



act gtc tct gca gcc aaa acg aca ccc c 
Thr Val Ser Ala Ala Lys Thr Thr Pro 
130 135 

<210> 29 
<2I1> 27 
<2I2> DNA 

<213> Artificial Sequence 

<223> Designed oligonucleotide as sense primer " amplify a DNA 
fragment containing the nucleotide sequence of SEQ ID NO. 12 

<400> 29 27 
gtcatatgga gatccagctg cagcagt 

<210> 30 
<211> 43 
<212> DNA 

<213> Artificial Sequence 

<223? Designed oligonucleotide as antisense P r J™ r 0 f S S P {"X 0 . 12 
a DNA fragment containing the nucleotide sequence of SEQ ID NO. 12 

<400> 30 43 
gaggatccgc ctccacctcc acctgcagag acagtgacca gag 

<210> 31 
<211> 50 
<212> DNA 

<213> Artificial Sequence 

lllll Designed oligonucleotide as sense primer to amplify a DNA 
fragment containing a part of the nucleotide sequence of SEQ ID 
NO: 11 

tggatcegge ggaggtggct ctggcggtgg eggateggae atccagatga 50 

<210> 32 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<^23> Designed oligonucleotide as antisense primer to amplify 
a DNA fragment containing a part of the nucleotide sequence of 
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SEQ ID NO:ll 

<400> 32 31 
ccggatcctt attttattgc cagcttggtc c 

<210> 33 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<223> Designed oligonucleotide as antisense primer to amplify 
a DNA fragment confining a part of the nucleotide sequence of 
SEQ ID NO: 11 

rggatcctta gtgatggtga tggtgatgtt ttattgccag cttgg « 



Claims 



1. An anally produced peptide which neutralizes a biologica. activKy of ™^ * °' ,he 
whole ol the amino acid sequences of variable regions in ant.-interleuk,n-18 anybody. 

2. The peptide of claim 1 , wherein the anti-interleukin-18 antibody is a monoclonal antibody. 

3. The peptide of claim 1, wherein the anti-interleukin-18 antibody is against human or mouse interleukin-18 as an- 
tigen. 

4. The peptide ol claim 1 , which suppresses inftammation induced by the biological actrvity of interleukin-18. 

5. The peptide of claim 1 , wherein the variab.e regions comprise the amino acid sequences of SEQ ID NOs:1 and 2. 

6. The peptide of claim 1, which comprises a part or the whole of the amino acid sequences of complementarity 
determining regions in the variable regions. 

7. The peptide of claim 1 . which comprises a part or the whole of the amino acid sequences of SEQ ID NOs:3 to 8. 

8. The peptide of Cairn 1 , which has an amino acid sequence selected from the group consisting of SEQ ID NOs: 9 
and 10. 

9. The peptide of claim 1 , which is in the form of a humanized antibody. 

10. A DNA which codes for the peptide of claim 1 

11 The DNA of claim 10. which comprises a part or the whole of a nucleotide sequence selected from the group 
- ' consisting of SEQ ID NOs:11 and 12 and their complementary sequences. 

12 The DNA of claim 10, which comprises a part or the whole of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:13 to 18 and their complementary sequences. 

1 3. The DNA of claim 10, which has a nucleotide sequence selected from the group consisting of SEQ ID NOs:1 9 and 
20 and their complementary sequences. 

14. The DNA of claim 10, wherein a. least one nucleotides are replaced by different ones, on the basis of genetic 
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degeneracy, without changing the amino acid sequence encoded thereby. 
15. The DNA of claim 10, which is inserted into an autonomously replicable vector. 
s 16. The DNA of Cairns 10, which is introduced into a host selected from the group consisting of animal, plant, and 
microbial hosts. 

17. A process of producing a peptide comprising the steps of allowing a DNA that codes for the peptide of Cairn 1 to 
express and collecting the expressed peptide. 

W 18 The process of claim 17, wherein the peptide is collected by one or more techniques selected from the group 
lonsSg d sal ing out, dialysis, filtration, concentration, separatory sedimentation, , on-exchange <*™Btag»- 
C phy ?« *£. chromatography, absorption chromatography, ^ ric "^ 

chromatography, reversed phase chromatography, affinity chromatography, gel electrophoresis, and .soelectnc 
is focusing electrophoresis. 

19. An agent for susceptive diseases, which comprises the peptide of claim 1 as an effective ingredient. 

20. The agent of claim 1 9, which contains as a stabilizer one or more members selected from the group consisting of 
20 albumin, saccharides, and buffers. 

21. The agent of claim 19, which is as an agent for autoimmune diseases. 

22. The agent of claim 1 9, which is an immunosuppressant. 

23. The agent of claim 19, which is an anti-inflammation agent. 

24. An interleukin-18 neutralizes which comprises the peptide of claim 1 as an effective ingredient. 

so 25. A method of neutralizing interleukin-18, which comprises a step of allowing the peptide of claim 1 to act on inter- 
leukin-18. 

26. An interleukin-18 inhibrtor, which comprises the peptide of claim 1 as an effective ingredient. 
35 27. Amethodofinhibit^^ 



40 



45 



SO 



SS 
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flam HI 

FR2|COR2|FR3|CDR3|fR4 Lintw 


FR1 CDR1 FR2|C0R2|FR3|CDR3||-H4 | 


FR1 com 


VH 


I — ■ -vl TT^ 77 ^ 



PttI RBSllnit scFv jTerm 



T7term 



Nde\ 



Bam HI 

pEscFv#125-2H 



on 



Amp 



FIG. 1 
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Control 1/12QQ 1/7200 1/0200 
Test Sample (dilution) 



FIG, 2 
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FIG. 3 



6am HI 



FR1 



CQR1TFR21 CDR2 |FR3| CDR3lFR4| Linker IfR1|CDR1|FR2| COH2lFR3lCOR3lFR4 

ZZZ3 I — vl _.--- J 



VH 



PrrlRBSllnitl scFv I HiselTerm T7wm 



Bam HI 



pEscFv#125-2H.HT 



on 



■ £ Amp 



FIG. 4 
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Concentration (pM) 
FIG. 5 
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